Extradural analgesia is the most effective method of pain control in labour, but its influence on the mode of delivery is controversial. It is argued that patients who require extradural analgesia for the relief of pain in labour are those who would, in any case, have longer and more difficult labours and are more likely to require instrumental delivery. Hoult, MacLennan and Carrie (1977) observed a significant increase in the frequency of instrumental delivery and fetal malposition in patients receiving extradural analgesia. However, Jouppila and colleagues (1979) , using low-dose continuous segmental extradural analgesia, were unable to find any increase in the frequency of fetal malposition and suggested that the low-dose technique retained the tone of the pelvic floor muscles thus encouraging rotation of the presenting fetal part. This evidence would suggest that the mode of delivery could be influenced by the choice of agent such that the use of larger volumes or more concentrated solutions might affect adversely the frequency of spontaneous delivery and fetal malposition.
The effect of lumbar extradural analgesia, using 0.25% and 0.5% bupivacaine without adrenaline, on the mode of delivery, the analgesic efficacy, the frequency and the severity of the associated motor block and the frequency of difficulties of micturition has been assessed in the present study. 
PATIENTS AND METHODS
Five hundred and seventeen patients who received continuous lumbar extradural analgesia were randomly allocated to one of three groups. Patients in group A received 0.5% bupivacaine 6-8 ml as analgesic agent, for the initial dose and subsequent top-up injections; patients in group B received 0.25% bupivacaine 10-14 ml and patients in group C 0.25% bupivacaine 6-8 ml. Thus, patients in group A and C received similar volumes but differing doses of the drug, and those in groups A and B differing volumes but similar doses of the drug. Extradural analgesia was produced in the same way in all three groups and was instituted when labour became painful. Top-up injections were given when pain recurred.
The extradural puncture was performed in the sitting position, the first injection being given partly through the Tuohy needle and the remainder through the catheter. The patient was then positioned on her side. The use of the unmodified supine position was proscribed at all times, and top-up injections were given with the patient in the lateral position. Patients were encouraged to lie on alternate sides at intervals.
An unblocked segment was recorded when pain was experienced in a localized site, such as the groin, during an otherwise successful block. The occurrence of persistent rectal or perineal pain was noted as an unblocked segment. A unilateral block was recorded when analgesia was present on one side only, and hypotension was recorded if the systolic arterial pressure was reported as 90mmHg or less following institution of the block.
A standard questionnaire was completed and the patient interviewed 24-48 h after delivery by the author who had not performed the block. The age, parity, induction and duration of labour and the mode of delivery were recorded. At interview, enquiry was directed to the patient's assessment of the pain experienced following initiation of the block, during labour and at delivery. Assessment of the pain was performed in two ways. First, the patient was asked to describe the relief of pain experienced as "complete", "helpful" or "no help" and second, she was requested to complete a 10-cm linear analogue pain score.
Assessment of the motor block was made subjectively by the patient and four grades were recorded. Grade 1 = the patient complained spontaneously of leg weakness; grade 2 = on questioning the patient admitted to finding the leg weakness experienced distressing; grade 3 = leg weakness admitted on enquiry; grade 4 = no weakness noted by the patient.
The frequency of postpartum bladder catheterization was also recorded.
Statistical analysis was performed using Student's t test and x 2 test where appropriate.
RESULTS
The number of patients in the three groups, the mean ages, the proportion of primigravid patients and the frequency of induction of labour are presented in table I. The duration of labour was the same in all three groups, and the patients in groups A and C received similar mean volumes of analgesic solution at each injection. The mean volume of analgesic solution given to patients in group B was 10.66 ml.
Method of delivery
A striking and significant increase in the spontaneous delivery rate was observed in the patients in the low-dose 0.25% bupivacaine group, 53% of whom delivered spontaneously (table II) . In groups A and B the spontaneous delivery rate was 32% and 38% respectively; this difference was not significant. Forceps delivery from the occipito-posterior and the occipito-transverse positions occurred in 8%, 9.2% and 7.6% of deliveries in groups A, B and C respectively, and there were no significant differences between the groups. The frequency of low-cavity and mid-cavity forceps delivery was not significantly different in groups A and B, but was significantly less in group C.
Pain relief
The proportion of patients receiving "no help" from the extradural block during the first stage of labour was 8.8% in group C, and this was significantly greater than in the other two groups, between which there was no difference (table III) . Complete pain relief was experienced by 74% and 72.9% of patients in groups A and B, but by only 59.4% of patients in group C. When pain was evaluated by the linear analogue, the patients in group C were seen to have received less effective analgesia ( fig. 1 , table IV).
The pain experienced at delivery was greatest in the low-dose 0.25% bupivacaine group, but the number of patients receiving "no help" from their block at delivery was not significantly different in the three groups. Relief of pain was clearly greater in the 0.5% bupivacaine group, 64% of patients experiencing complete relief of pain compared with only 46% and 38.1 % of patients in groups B and C respectively, these differences being significant (table V) .Using the linear analogue score, 0.5% bupivacaine was noted to be significantly more effective in decreasing the pain experienced at delivery than the 0.25% solution, but the difference between groups B and C was not significant ( fig. 1, table IV) , and the pain groups, and a significantly greater number of patients in group A noted leg weakness than in the other two groups (table VI) . The number of patients experiencing leg weakness of grades 2 and 3 was greater in group A than in group C, but the number of patients complaining spontaneously of motor weakness was the same in all three groups. A significantly greater number of patients in the lowdose group received more than five injections of local anaesthetic when compared with patients in the other two groups (table VII) . When the number of patients experiencing motor weakness was related to the number of injections given (table  VIIJ) , the onset was earlier and progressed more rapidly in the patients receiving 0.5% bupivacaine than in the other two groups, but after five top-up injections no significant differences were observed between the three groups. The frequency of catheterization of the bladder after delivery was greater in the patients receiving 0.5% bupivacaine. A greater number of patients in the large volume group developed systemic hypotension, but the difference was not significant. The frequency of unilateral block was significantly less in this group (group B). Complications in each group are summarized in table IX.
DISCUSSION
The use of small volumes of 0.25% bupivacaine without adrenaline for lumbar extradural analgesia was associated with a significant increase in the number of spontaneous deliveries, but the analgesia provided was less effective than that produced by larger volumes or a greater concentration of the same drug. The use of 0.5% bupivacaine resulted in the most effective analgesia, but was associated with the greatest frequency of instrumental deliveries. The frequency of rotational forceps delivery was not influenced by either the volume or the concentration of the solution in use, but the onset and severity of motor block were related to the volume and the concentration in use, and to the number of top-up injections.
It is appropriate to consider briefly the mode of delivery in patients who did not receive extradural analgesia. In the first 3 months of the trial, 507 (61%) labours were managed without extradural analgesia. The population and method of delivery are shown in table X.
Clearly the population and the mode of delivery were different in the non-extradural group. The labours were shorter, operative delivery much less common and a greater proportion of patients were parous. Patients selected to receive extradural analgesia were experiencing unusually severe pain associated with a long labour, perhaps as a result of an abnormality of labour such as fetal malposition or a minor degree of cephalo-pelvic disproportion. The high percentage of primigravidae in the extradural groups would predispose to longer labours and a greater frequency of forceps delivery. Extradural analgesia has been associated by Raabe and Belfrage (1976) and Hoult, MacLennan and Carrie (1977) , with an increase in the rate of instrumental delivery and an increase in the frequency of fetal malposition and rotational forceps delivery. In Hoult's series 19.4% were delivered from the occipito-transverse or occipito-posterior positions, and this was ascribed to the motor block accompanying effective extradural analgesia causing relaxation of the pelvic floor muscles, with failure of the presenting fetal part to rotate. Doughty (1969) suggested that if extradural analgesia was used for pain relief in normal labour, and the block confined to the 1 lth and 12th thoracic segments, 80% of patients could achieve a spontaneous delivery. Maltau and Anderson (1975) using low-dose continuous extradural analgesia, and Jouppila and colleagues (1979), did not observe an increase in the fetal malposition or instrumental delivery rate, and related this to the segmental nature of the block which retained the tone of the pelvic floor muscles. None of these investigators assessed the frequency or the severity of the motor block. However, both Challen and colleagues (1977) and Littlewood and co-workers (1977) observed that motor weakness became more common and intense as the concentration of the local anaesthetic agent increased.
The frequency of instrumental delivery varied in Challen's series, but the variation was not statistically significant.
If rotation occurred solely as a result of the tone of the pelvic floor muscles, then fetal malposition would occur in all patients with severe motor weakness, but this was not observed. The mechanisms of the second stage of labour are understood, but the precise relationships of the factors involved are not. The shape of the fetal head and the changing planes of the widest diameter of the maternal pelvis as the fetal head descends are other factors. The fetal head takes the path of least resistance and rotates. Both instrumental delivery and severe motor block were more common in patients who experienced the most effective analgesia. The result of this more profound block may be to obtund the reflex urge to push and the patient's ability to push, and these may result in an increase in the frequency of forceps delivery.
Arbitrary limitation of the duration of the second stage of labour is probably no longer appropriate when continuous monitoring of the fetal heart rate confirms that the fetus is in good condition. Safe prolongation of the second stage may allow further descent and perhaps rotation of the fetal head, thereby converting a difficult forceps delivery into an outlet forceps delivery or even a spontaneous vertex delivery. Although Livnat and colleagues (1978) have shown that fetal acidosis is no greater after a low-cavity forceps delivery than after spontaneous vertex delivery, the wish of the mother to deliver her baby by her own efforts should be respected when this can be done with safety.
The use of a larger volume of 0.25% bupivacaine resulted in slightly improved analgesia in the first stage of labour and a more rapid onset of motor block than that observed in the small volume group, but with a significant increase in the frequency of instrumental delivery. In addition, its use resulted in a decrease in the number of patients experiencing a unilateral block and an increase (not significant) in the number exhibiting hypotension.
The number of patients catheterized for painless retention of urine in the period after delivery was significantly increased in group A, but not in groups B and C. The percentage of instrumental deliveries was significantly increased in patients in group B, and if micturition difficulties were related to trauma to the bladder trigone occurring during forceps delivery, then an increase would have occurred in this group. This observation suggests that the concentration of the drug used may be a factor influencing the frequency of difficulties of micturition after delivery.
It has been shown that the use of 0.25% bupivacaine 6-8 ml provided "complete relief " of pain for 59.4% of patients in the first stage of labour and for 38.1% at delivery. Similar results were observed using a linear analogue pain scote. It is our belief that the use of small volumes of 0.25% bupivacaine offer considerable advantages in terms of the high spontaneous delivery rate and unwanted side-effects, although the frequency of effective analgesia is decreased. If the analgesia is inadequate, the volume of top-up injections can be increased readily, and failing that the concentration of the solution can be increased.
For the woman who wishes, if possible, to deliver her child by her own efforts and yet to receive a useful, if not complete, measure of pain relief then 0.25% bupivacaine should be used in volumes of 6-8 ml. This would also minimize the likelihood of distressing motor blockade and postpartum difficulties of micturition. The woman who wishes the best possible analgesia and is willing to accept the increased probability of a forceps delivery, motor blockade and difficulties with micturition should be offered extradural analgesia with 0.5% bupivacaine. 
SUMARIO
Se distribuyeron al azar entre tres grupos a quinientos diez y siete mujeres parturientcs a las cuales fue administrada una solucion simple de bupivacaina para inducir una analgesia extradural. Sc administro 6-8 ml de solucion al 0,5% al grupo A, 10-14ml de solucion al 0, 25% al grupo B y 6-8 ml de solucion al 0,25% al grupo C. Se produjo el parto espontaneo en un 31, 7% de las pacientes del grupo A, en un 38,7% de las del grupo B y en un 53% de las del grupo C (P<0,001). El porcentaje de partos mediante forceps rotatorio, ventosa y cesarea fue similar en los tres grupos. La analgesia fue mas eficaz en el grupo A, y menos efectiva en el grup C, tanto durante los dolores anteriores al parto como en el curso del mismo, aunque la evaluation por marcas analogas lineares hicicra pensar que las diferencias entre los tres grupos fueren menores. El bloqueo motor fue mas frecuente y rapido y progresivo en el grupo A, pero fue progresivo en todos los grupos y luego de cinco o mas inyeccioncs complementarias, fue similar en los tres grupos. Las pacientes del grupo A experimentaron dificultades de micturition despues del parto mucho mas frecuentes.
EXTRADURALE ANALGESIE: DER EINFLUSS VON VOLUMEN UND KONZENTRATION VON BUPIVACAIN AUF DIE GEBURTSWEISE, SCHMERZLINDERNDE WIRKUNG UND MOTORISCHE BLOCKIERUNG

ZUSAMMENFASSUNG
Funf hundert und siebzehn Frauen in Geburtswehcn, die einfache Bupivacain-Losungen fur extradurale Analgesie erhieltcn, wurden willkurlich in eine von drei Gruppen zugetcilt. Gruppe A erhielt 6-8ml,einer 0,5%igen Losung, Gruppe B 10-14ml einer 0,25%igen Losung und Gruppe C 6-8ml einer 0,25%igen Losung. Spontane Geburt erfolgte bei 31,7% der Frauen in Gruppe A, bei 38,7% in Gruppe B und bei 53% in Gruppe C (P< 0,001). Der Prozentsatz von Zangen-, Schropf-
